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Banach $E$ (strictly convex) , $x,$ $y\in E,$ $||x|1$
$=||y||=1,$ $x\neq y$
$|| \frac{x+y}{2}||<1$
. $1<p<\infty$ $L^{p}$ , $L^{1},$ $L^{\infty}$
.
$T$ Banach $E$ $C$ . $T$
(nonexpansive) [ , $x,y\in C$ [
$||Tx-Ty||\leq||x-y||$
.
1953 Mann [4] iteration .
$x_{n}= \sum_{j=1}^{n}\beta_{nj}y_{j}$ , $y_{n+1}=T(x_{n})$
..
, $T$ , $\{\beta_{nj}\}$ 2 , $\beta_{nj}\geq 0,$ $\beta_{ni}=.0(j>.n)$ ,
$\sum_{j=1}^{n}\sqrt nj=1$ . , 2 $\{\beta_{nj}\}$ $\sqrt n+1,j=$
$(1-\beta_{n+1,n+1})\beta_{nj}(j\leq n)$ , iteration
(1) $x_{n+1}=\alpha_{n}Tx_{n}+(1-\alpha_{n})x_{n}$
. , $\alpha_{n}=\sqrt n+1,n+1$ . iteration
, Outlaw[5], Reich[6] .
1(Outlaw [5]). $C$ Banach $E$




2(Reich [6]). $E$ \Phi Fr\’echet
Banach . $C$ $E$ . $T$ $C$
, . $\{\alpha_{n}\}$ $\sum_{n=1}^{\infty}\alpha_{n}(1-\alpha_{n})=\infty$
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$[0, \mathrm{I}]$ . $x_{1}\in C$ .
, (1) $\{x_{n}\}$ $T$ .
Mann iteration ,
.
3(Atsushiba and Takahashi [1]). $E$ Banach ,
Fr\’echet , Opial Banach
. $C$ $E$ , $S$ $T$ $C$
. $\{\alpha_{n}\}$ $\lim\inf_{n}\alpha_{n}>0$
$[0, 1]$ . $x_{1}\in C$ . ,
$x_{n+1}= \frac{\alpha_{n}}{n^{2}}\sum_{-=0}^{n-1}\sum_{j\sim-}^{n-1}$ Sirlllyjxn+(l-\mbox{\boldmath $\alpha$}7)x






Ishi $\mathrm{w}\mathrm{a}$ $[2]$ 1 .
4(Ishikawa [2]). $C$ Banach $E$
. $T$ $C$ . $\{\alpha_{n}\}$ $\sum_{n=1}^{\infty}\alpha_{n}=\infty$




5(Ishikawa [3]). $C$ Banach $E$
. $\{T_{1}, T_{2}, \cdots,T_{k}\}$ $C$ .
$\alpha_{1},\alpha_{2},$ $\cdots,$ $\alpha_{k}\in(0,1)$ , $x\in C,i=1,2,$ $\ldots,$ $k$ ,
$s_{:}x=\alpha:T_{-}x+(1-\alpha:)x$ . $x_{1}\in C$ . ,
$x_{n+1}=[ \prod_{n_{k-1}=1}^{n}[S_{k}\prod_{n_{k-2}-1}^{n_{k-1}}[S_{k-1}\cdots[S_{3}\prod_{n_{1}=1}^{n_{2}}[S_{2}\prod_{n_{\mathrm{O}}=1}^{n_{1}}S_{1}]]\cdots]]]x_{1}$
$\{x_{n}\}$ $\{T_{1},T_{2}, \cdots,T_{k}\}$ .
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5 , . ,






3 iteration , [7] .
$\epsilon$ (Suzuki [7]). $C$ Banach $E$
. $S$ $T$ $C$ . $\{\alpha_{n}\}$
$0< \lim_{narrow}\inf_{\infty}\alpha_{n}\leq\lim_{narrow}\sup_{\infty}\alpha_{n}<1$
$[0, 1]$ . $x_{1}\in C$ . ,
$x_{n+1}= \frac{\alpha_{n}}{n^{2}}\sum_{i=0}^{n-1}\sum_{j=0}^{n-1}S^{:}T^{j}x_{n}+(1-\alpha_{n})x_{n}$
$\{x_{\mathrm{n}}\}$ $S$ $T$ .
, 2
.
1. $\{z_{n}\}$ $\{w_{n}\}$ Banach $E$
. $\{\alpha_{n}\}$ $0< \lim\inf_{n}\alpha_{n}\leq\lim\sup_{n}\alpha_{n}<1$ $[0, 1]$
. : $z_{n+1}=\alpha_{n}w_{n}+(1-\alpha_{n})z_{n}$
; $k$ ,
$\lim_{narrow}\sup_{\infty}$ (llwn-wn+kll–llz $-z_{n+k}||$ ) $\leq 0$
. , $\lim\inf_{n}||w_{n}-z_{n}||=0$ .
2. $C$ Banach $E$ , $S$




$z\in C$ $S$ $T$ .
6 . $n$ , $C$ $x$ ,
$M(n,x)= \frac{1}{n^{2}}\sum_{=1}^{n}\sum_{j=1}^{n}S:T^{j}x$
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. , $n$ , $C$ $M(n, \cdot)$






$n$ . , $k$ ,
$\lim_{narrow}\sup_{\infty}||M(n, x_{n})-M(n+k, x_{n+k})||-[|x_{n}-x_{n+k}||\leq 0$
.
, 1 , $\lim\inf_{n}||M(n, x_{n})-x_{n}||=0$
. $C$ , $\lim_{k}||M(n_{k},x_{n_{k}})-x_{n_{k}}||=0$









$\lim\inf||M(n, z_{0})-z_{0}||=karrow\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}||M(n_{k}, z_{0})-z_{0}||=0$
$narrow\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}$
. 2 , $z_{0}$ $S$ $T$
. ,
$||x_{n+1}-z_{0}||\leq\alpha_{n}||M$($n$ ,x )–z0||+(l-\mbox{\boldmath $\alpha$}n)||xn-z0||
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